


BIM 4D Modeling - Through the project life cycle 





BIM 4D Modeling 


Omar Selim 
Founder of BlMarabia 


تحار 


Ë 
R 

المجلسر الو 
Council‏ 1 


= 


www.thebig5constructqatar.com ORGANISED BY dmg 55 events STRATEGIC PARTNER O AT 
doha БОЛ 


Juris 


General introduction about BIM. 


Overview of 4D modeling . 


Typical 4D Modeling process and Information workflow 





4D roadmap through the project lifecycle. 





4D modeling overall benefits. 








In 1962, Douglas C. Englebart wrote a paper entitled, “Augmenting Human Intellect”. In it, he 
posited the idea of the future architect, suggested object-based design, parametric 
manipulation, and relational database (Bergin, 2011): 


“The architect next begins to enter a series of specifications and data—a six-inch slab floor, 
twelve-inch concrete walls eight feet high within the excavation, and so on. When he has 
finished, the revised scene appears on the screen. A structure is taking shape. He examines it, 
adjusts it... These lists grow into an evermore-detailed, interlinked structure, which represents 


the maturing thought behind the actual design.” 
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1957 — Pronto, first commercial computer-aided machining (CAM) software FLY PEED ii Lenin 
1963 — Sketchpad, CAD with graphical user interface ertt ч 

1975 — Building Description System (BDS) ia አ 

1977 — Graphical Language for Interactive Design (GLIDE) Bi — 

1982-2D CAD Herc 

1984: first work with 3D models К. a 

1985 — Vectorworks Courtesy of Architecture Research Lab 
1986 — Really Universal Computer-Aided Production System (RUCAPS) 1977 => Graphical Language, for 
1987: saw first 4D model at Bechtel Interactive Design (GLIDE) 

1988: built 3D building information modeler 

1992 — Building Information Model as official term É Archivio Edit 22221202 Converti Modello 50 [በዐ 
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1993: built first 4D model 

1995 — International Foundation Class (IFC) file format 

1996: prototyped VR interface for 4D modeling 

1996: started research on automating 4D modeling 

1998: developed easy-to-learn 4D modeling tool (now Common Point Project 4D) 
1998: started research on computer-based analysis of schedules with 4D models 
1999: started research on multi-screen group interaction with 4D models 

2000 — Revit 

2001 — NavisWorks 2007 — Autodesk buys NavisWorks 

2002 — Autodesk buys Revit 
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1995 — International Foundation Class (IFC) file format [zs аг m= 
2005: started research to extend 4D modeling beyond construction 
| | | | . "This screenshot from Radar CH (later ArchiCAD) shows how far BIM 
To date: 4D models are applied In many project phases totaling $5B+ modeling capabilities had developed by 1984, the first major BIM release on 


2006 — Digital Project a personal computer." Image via Graphisoft 





General introduction of BIM 
e What is BIM : 


BIM is a process involving the generation and integration of digital representations’ 
includes physical and functional features of construction project. 


e BIM “n” Dimensions 
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“ሠ” Benefits of 
sct 
4D BIM for 


maximizing 


5@ Construction 
7 progress 


መ : Босс 
and site monitoring 





Benefits of BIM implementation on (мш 


University of Cambridge construction projects 


Digital fabrication 
allowed improvement 
of project quality 









The use of 4D with precast helped to keep 
the project on budget and on schedule 


Clash-detection using BIM allowed a 
reduction in the number of errors, 
enabled the team to make informed 
decisions and contributed to keeping 
the project on schedule 





The project was | 
completed on budget ------------ 


The results are clear: from nothing 
to an enclosed, complex universi- 777777777777 
ty building in just 24 months 


The information and geometry available 
መ within the BIM model was utilised to get 
quantities of materials that could be 
visualised quickly and with varying 


Material options within the building 


Schedule 


Through coordination and planning, savi ngs 
deliveries were reduced by 750 from initial 
estimates and worker hours were halved ~~ ты | "T" (Шы 
compared with a traditional approach i 
: Health and safety : 
Use of precast and digital fabrication Health and safety were improved: 
contributed to a 20-week reduction in by using BIM for phase planning 
the programme, as well as benefits to and site induction, the team was 
site management, health and safety able to identify activities to be 


and sustainability performed in the coming weeks 


Benefits of a digitally enabled estate: 


the golden thread of information and data 
delivering whole-life value 


Use of intelligent 3D object libraries 


saved time during the design phase 


Design 





Visusalisation supported design review 

and allowed quicker review against 

the Employer's Information Requirements (EIR), 
design standards and H&S 


Use of 3D models supported 
powerful visualisation The 3D BIM model was used for 
sustainability analysis, allowing 


for design optimisation 















Clash-detection workshops reduced 
re-work and allowed for the 
identification of major clashes 
between the different pieces of design 


The BIM model was used to define 
the most effective structural option based 
on design specifications 


Use of 3D models improved 
transparency of design 


Use of 3D models 
improved quality control 
The structured data allowed 
quicker verification against 
requirements/specification 


BIM assisted in the generation of 
quantity take-offs and cost estimates, 
allowing a more accurate estimate 


Use of a CDE allowed transparent 


audit trail in information delivery timeline 


Use of BIM increased the 
understanding of design 
by all stakeholders and 
reduced the number of 
project technical requests 


Use of a Common Data 

Environment (CDE) 
improved collaboration 
and allowed for time savings 
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Accurate and complete data improving 
quality of bids, reducing risk allowances 
in target prices and lump sum bids 









BIM use in coordination led to a reduction in rework, 
allowing for time and cost savings 
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Use of hand-held devices for site inspections with 

3D model visualisation and automatic information 
upload to CDE allowed easier inspection of construction 
works and spotting of defects 


The early involvement of the main 
contractor improved construction 


Use of digital technologies for 
snagging made it easier to inspect 
construction and to spot defects 





Phase planning improved 
H&S on site 


BIM level 2 allowed better quality of 
data and quicker exchange 


Use of 4D allowed better 
monitoring of the project's 
sequence/programme 


Virtual construction reduced errors 


Input of a populated asset data set into CAFM 
systems - saving time and avoid duplication 





Operate 


Maintenance activities will be 
conducted in a safer way 






Maintenance activities will be better 
planned and it will be possible to 
track maintenance histor 





Better organizational and strategic 

planning from more complete and 

accurate asset information BIM 
Benefits - 


Ма | Design | Construct Operate js 


Capture Existing Conditions 
Author Design Model . .: : - 
Analyze Program Requirements . . .፣ 


Author Cost Estimate 
Author 4D Model 
Analyze Energy Performance 


Analyze Structural Performance 


Analyze Lighting Performance 


Coordinate Design Model(s) 
Review Design Model(s) 
Analyze Sustainability Performance 
Draw Construction Documents 
Author Construction Site Logistics Model 
Author Temporary Construction System Model(s) 
Fabricate Products 
Layout Construction Work 
Compile Record Model 
Monitor Maintenance 
Monitor Assets 
ЕЗ Essential Model Use Monitor Space Utilization 
m Enhanced Model Use Monitor System Performance 





Common Model Uses by Project Phase 


Note: Dark Blue are Essential Model Uses as defined in the National BIM Guidelines for Owners 
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Input & v Output Qhawana 





a.Input : 3D model , material , LOD , schedule , etc... 
b.Tools/techniques : Software , workflow , etc... 
c.Output : 4D advanced simulation video for project management purpose or realistic fancy presentation 


for marketing purpose. 
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Construction 
Schedule 
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° Your goal is to: 
— Create a logical flow of work from start to finish 


— Plug-in adequate resources (plant and tools, labour, supervision and materials) to 
undertake the work as envisioned 


- Determine the effective duration for each task i.e. calculated duration + natural 
setting time + contingency factor = actual duration 


— Avoid waiting, idleness, conflicts and rework as much as you can 


Foundation/ 
Substructure 






Worked Example 
How will you construct a 
house? 

















Construct Construct 
Services Roof 


Hand-over 
Project 
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Scheduling 
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Link components (or groups of components) Completed 4D model 
Import 3D to the activities on the project schedule 


model 
elements 
into 4D tool 


Import C EE ፲፪) L| 

construction 

schedule 

data into 4D 

tool 

= Amend 


| | | simulation 
4D simulation and analysis tool criteria 


Stage 2 

















Simulation 
OK? 


Yes 


m Сем” 
source 


Modify 3D model 
and/or project 


data 





schedule inputs 


Figure 12 Creating a 4D sequence by linking a 3D model to a construction schedule 
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l .... MEN 
Element Task ID (Revit) XI) (erae S 
= | ል 1 00 





Floor Level “*- Element Type 

00 - Foundation 
10 - Beam 

20 - Floor 

30 - Column/Wall 





| | 
Zone C Level 3 Floor 
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Stucturai Framing Material Такео?! Structural Framing Имела! Такво"! 
Level Count Watenal Volume ፍር Level Cauet Шага! Volume 
Level 1 1677 m 8110 Level 1 67 2128 7 


Level 2 | 60.14 п? 8210 Level 2 24 64.33 ЫШ 
Level ጋ ) 59.85 п? 8310 Level 1 24 6436 m 


Level 4 : 58.79 т MU | Levels 24 41717 
Level 5 | Sum 8510 Levels 3 64.48 т? 
Level : 58.38 т B (сей 64 50 q? 
Levei 7 » aam ғә | іма TET 
Mech Roo! 59 52 1? 820 i Mec Rost i 64.18 m 





Structural Framing Matena! Такео!" Structure’ Framing Materia! Такер! 

4 ጨር Level Ç Material Volume 4D Тамд Lese Count Чанга! volume 
ич Level 1 9 m 0110! (е! x 1172 
cu Level 2 62.91 m? QW | Lee сите 
сэн Level 3 65.57 ሎ 0310 Leve 3 pE bs m 
245 Level 4 ият DUO | (ні "nr 
25% Level 5 "T 050 | Levels FIT 
(81: Level 6 "ET 080  [ዩ/ቨሸ6 м "TI. 
ст Level 7 41.39 m? 0710 Level? FIT 
cuv Mech Root 42.65 т? 04!) | Meth Roet : & 22 n? 


Structural Column Matera! Takeoff 
40. Таз) Level Count Materi Ус Structural Column Matera! Takeoff Structural Column Material Takeoff 
810! |o Level! | 2.14 œ 42 амс Level Count Matera! Vol 40 Тазко Level Count Matena! Vo! 
8130 Level | 29 66 e (101: Leve! j 2 | uw 0101 | Level! |. 29 2 16 m 
8230  18,ጠ2 2493 œ (130. (еге! | 20 23 40 т? 013 Level! | 20 2354 #* 
8330 ! Level 3 2493 œ C230 ;  Level2 | 20 . 1819m 0230 |  Level2 | 25 19.19 m 
24 93 më C330 — : _level3 10 эв”. 09 (езе? | 10 BA m 
2493 «Р C430 Level 4 | — $0 986 т? 0430 1 1еуе4 [ 16 986 т? 
24 93 mè (530 | — Levels гю | 956m 0530 | Levels 1101 965ቻ 
30 29 e» 66520. (еее | 0 | 986m 0630 | Level6 [ЗӨ 9 BE m? 
0299 (730! Leve? | 10 | 1299 0730 іне! | 10. | 1289" 
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Material Take Off for "Column" 


Structural Column Material Takeoff 
40 TasuD Levei Count | Material Vol 
A101 | Level 7 | 150 т 
A130 Level 25 14 m 
20 | шы? 1169 m 
А9 | Level) 2189 
A430 1 level 2169 m? 
AS30 1 Levels 2189 œ 
АВ. | uw 1 - 21686 
265167 
6 12 т 
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8530 — | Levels 
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Construction Project Planning Workflow 
Task ID ———— 












хо ከርመ — [zone — — — — 
A120 consirat [Zone A tevel поо — — — — 
h сэт — ሙ 





























22/10/2012 [30/10/2012 | 
Mx ы ao ЫП — 
1 [а230 ¿[Construct _ [Zone A еме! 2: Columns/Walls | 5 | [06/11/2012 [11/11/2012 1 | 
! =—=— ا‎ —— — — 
ku — — — 
A420 —i|Consruct — [zone A Level 4 Floor Dek | — — — 
— |2опе А Level 5: Beams j в [24/12/2012  - [01/01/2013 — | 
А520 [Сотты [Zone AlevelS:FloorDek | 5 [02/01/7013 —  107/01/20113 — | 
А530 __ t}Construct [Zone ል tevel 5: Columns/Walls |) 5 [08/01/2013 [13/01/2013  — | 
1 [А610 Сотто — [Zone Alevel6:Beams — — — | 8 [14/01/2013 | | |22/00/203 | 
A620 1|Сопиһиі | [Zone A Level 6: Floor Deck EENE. DD 
1 710 Сопло — | 
A720 _ [Construct — |Zone A Level 7: Floor Deck 
AMIO | t [Construct [2с 
1 [ልአለህ0 - BiConstruct__ [Zone A Mech Roof: Floor Deck 
| oo [Construct [zone A Mech Roof Column sis 
maa 
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(4) Find Item (Navisworks) 





Selection Tree 


(Navisworks) 
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Auto Attach Using Rules (Navisworks) 
لاز‎ теме nies = 


_ Map Timelines Tasks from Column Name to Rems with the same name, Matching ተ | 
"Мер Timeline! Tasks trom Column Name to Selection Sets with the same name, | | New J | 
Edit 


| 4 Mag Timelines Tasks trom Column Display ID to Selection Sets wan the same 





f Delete 


| 







| Tasks | Data Sources | Configure | 5መ | 
[Space tose |t 68-15: [ቤመ”-18|፡- | [BP] |o [|] 














መ. 89088) ፦ 0 





Асе Name КАГУУ Planned End | Actual Start Actual End | TaskType | Attached 
» 7 c NewOata source (Root) — 595 ieoa — 24/03/2013 МА Ма | i 
|| m Preconstruction = 16/09/2012 21/09/2012 NIA ма Construct 
|| Zone А Level 1: Foundation = 22/09/2012 — 27/09/2012 МА ма Construct ї 
uw Zone А Level 1: Stump == 20/09/2012 — 30/09/2012 МА ша Construct : 
a Zone А Level 1: Beams == 01/10/2012 | 09/10/2012 МА NJA Construct . _ | 
J gm Zone А Level 1: Poor Deck == 10/10/2012 15/10/2012 МА МА Construct ፣፦ሙፌ-.። 24 
ij m Zone A Level 1: Columris/Walis == 16/10/2012 — 21/10/2012 МА ма Construct ' 
1 D Zone A Level 2: Beams == 22/10/2012 — 30/10/2012 МА МА Construct 
Zone A Level 2: Floor Deck = 31/10/2012 — 05/11/2012 МА WA Construct - 
Zone A Level 2: Columrns/Walis = 06/11/2012 11/11/2012 N/A N/A Construct ' 
y Zone A Level 3: Beams = 12/11/2012 20/11/2012 N/A МА Construct 
Zone A Level 3; Ficor Deck mm 21/11/2012 — 26/11/2012 МА NJA Construct ' 
wv Zone A Level 3: Columns] Walls — 27/11/2012 | 02/12/2012 МА N/A Construct H 
7 Zone A Level 4: Beams = 03/12/2012 11/12/2012 NIA WA Construct ! 
ч Zone A Level 4: Floor Deck = 12/12/2012 17/12/2012 N/A МА Construct i 
Zone A Level 4: Columns] Walls "s 18/12/2012 23/12/2012 ፈር WA Construct 4 
# Zone A Level S: Beams = 24/12/2012 — 01/01/2013 М/А ма Construct H 
Е2 Zone A Level 5: Floor Deck መ= 02/01/2013 | 07/01/2013 МА ዛል Construct i 
| / Zone â Level S: Columns] Walls = 06/01/2013 13/01/2013 NIA N/A Construct 
| Zone A Level 6: Beams шш 14/01/2013 | 22012013 МА ма Construct ; 
=a = - ጋ25ስነነ /2ስ1ዓ 2፳ስገ1ያ261ዓ ша ша Conn ሆቅ 4 
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Overview of 4D modeling 


° 4D Modeling: simulating the planning sequence of construction 
activities and space requirements on a building site ( Visualization of the 
construction schedule). 


° Types of 4D models: 
1- Stand Alone 4D model 








3D Model Schedule 
(Product) (Process) AD Model 





4D — Schedule Integration 


* Integration of the BIM model with Project Management schedules 





—— ችም 


222222264 
Wisin > 
эъ) ) 5 5 ቄብ 
ን س‎ \ 


ша 





8ሐሑጐጮ=6 edded із nert 
.. 


ELE ME Жо w = 


——— 





ل 2 — وعم ““ጫ‏ — ي ور د 


va. * 


Complete buliding із 


final phase 


siste aland 
and Бн + Tinisha wack 
Sar additions [Laurs im 


Few asro 
њин phere 





52 5 

i — y 
H 21177222 
із: => vade ——* 
223 | 4 

34: 





Tabular Reports апа Visualized output to facilitate іп understanding how the 


project is planned to progress across its construction lifecycle 


* Planned versus actual progress on site 


* Model Phasing, Time-lining, 





Overview of 4D modeling 





2- Comparative 4D Model: 


* Type 1 (1 3D Model with 2 Schedules) 


Schedule #1 
Comparative 4D Model 








Overview of 4D modeling 
2- Comparative 4D Model: 


* Type 2 (2 3D Model with 2 Schedules) 


3D Model #1 Schedule #1 
| - = Comparative 4D Model 
ко 
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Overview of 4D modeling 





2- Comparative 4D Model: 


* Type 3 (2 3D Model with 1 Schedule ) 
3D Model #1 


Comparative 4D Model 


Schedule 


3D Model #2 








Typical 4D Modeling process 





4D Modeling process : Combines space (3D data; X, Y, and Z) and time 
Line data, into а single integrated model of the project delivery approach 
and execution. 


Engineering & Design Systems 


ረኣ AUTODESK Bentley „АМ — VA INTERGRAPH OpenBIM. 
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Project ——— 





€= Excel 


PRIMAVERA 


Project Planning & Scheduling Systems 
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The 4D specialist 
Graphic Design skills 





4D Modeling Information WorkFlow 


The 4D specialist 4D modeling workflow 


Coordination and planning 
skills 


4D tool/Software 









3D/BIM models 
from project team 


Group or 
reorganize model - 


components : 
P Manually or auto-link 


| 
| 
| 
| 
| 
| 
components ог | 
| 
] 
| 
Í 
ነ 








4D model 
component groups to 


construction activities 


Assign activity 
types for visual 
behavior 


Construction 
schedule 


à | 
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га... The 4D specialist 4D modeling ,Coordination, uu ቆቀ | 
Manual Link, Changes must be done by scheduler planning , 3D modeling and 4D modeling skills Digital links, changes are updated 


automatically 


Stage 1 Stage 2 Stage 3 


4D ROADMAP THROUGH THE PROJECT LIFECYCLE dieses 


BELL || 


















зо MODEL DATA 
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IMPORT THE 3D MODEL AND 


ADD/MODIFY WBS 
DETAIL | 
- 


ee‏ ا 
CREATE OR IMPORT THE Гэ FÈ‏ 
SCHEDULE. LINK THE TWO TO — — መሽ Te TEMPORARY WORKS &‏ 
CREATE YOUR 4D MODEL. —— SS == — SITE LOGISTICS —‏ 





RESDURCE ALLOCATION 


? 





CONSTRUCTABILITY 
REVIEW 





REVIEW THE 4D SIMULATION WTH 
THE PROJECT DELIVERY TEAM 
INCLUDING E. H 8 S. PRACTICE THE 
PLAN UNTIL THE TEAM IS 
CONFIDENT THE PLAN IS OPTIMIZED 
AND READY FOR CONSTRUCTION. 


‘WHAT IF SCENARIOS 


atis СЭ дэс 





rFmoosoh 


DYNA MIC CLASH DETECTION 


DELIVER AS-BUILT 
S MODEL 
" REVIEW PROJECT 


PERFORMANCE. IDENTIFY 
Ё METRICS መጨ | BEST PRACTICES FOR 

PROGRESS MEASUREMENT = == = - FUTURE PROJECTS. 

TRACKING 


IN THE FIELD 





4D ROADMAP THROUGH THE PROJECT LIFECYCLE 


IMPORT THE 30 MODEL AND 
CREATE OR IMPORT THE 
SCHEDULE, LINK THE TWO TO 
CREATE YOUR 40 MODEL. 
















Schedule 
validation 






Validation 


4D ROADMAP THROUGH THE PROJECT LIFECYCLE 


Concrete Structure Part 3 


Plain Concrete 


Waterproofing 


8/1/2015 Raft Slab 


Week: 20 Sub Vertical 


Ground Slab 


— 
Concrete 








Baseline Groun 
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Slab on Grade 
Slab on GradePart 2 





Slab on GradePart 3 








Slab on GradePart 4 
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4D ROADMAP THROUGH THE PROJECT LIFECYCLE diese 


Initiation Sta 


6/13/2017 


Week: 40 


Appearanc... 
ШІ conc. STR 
В Core wali 
ШІ Externa! works 
ГІ Facade Steel str 5 | 
Facade Units —— ж” АР. 
- Finishing work Á л an? 
፪፪ Initial Excavation EE እ ይይ 
ШІ Roof Top 
ШІ Soil improvem.. 
፪፳ Steel str works 
[J verticals 









4D ROADMAP THROUGH THE PROJECT LIFECYCLE diee 
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Baseline Stage.2 
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Construction Site 
methodology Coordination/ 
simulation Logistics 


Zone/Move 


Management 





4D ROADMAP THROUGH THE PROJECT LIFECYCLE diese 











Ї Мау |Jun 
= — — — eoe 


wk 56 ነሃ k 60 wk 64 wk 6 

















Museum : 

1.PC 

2.Waterproofing 

3.Raft 

4.Bassment verticals 
5.Ground Slab in progress 


Utility Building: 

1.PC 

2.Waterproofing 

3.Raft 

4.Bassment verticals 
5.Ground Slab in progress 


Guest House: 


HH Foundations Waterproofing 





Museum - Dubai 
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4D ROADMAP THROUGH THE PROJECT LIFECYCLE 


18/05/17 88 


Week: 37 


Mobilization Enabling Works III] Retaining Wall Steel Main Girders Secondary Beams -Intermediate IL Rigging Gantry & Platform fl Landscape Works 
RC slab casting Ш Vertical Elements ШЕН Bleachers Finishing Secondary Beams -Cantilever Facade Steel Structure Infrastructure Works 


Core Walls Steel erection Zone 1 Staircase MEP Peripheral Wall _ Roof Top Cover Peripheral Wall 





Dubai Arena 
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6/26/2015 
VWveek- 165 


Ešsaselime 














RISK ANALYSIS REVIEW THE 4D SIMULATION WTH 


THE PROJECT DELIVERY TEAM 


"SAFETY ТАИ 


PLAN UNTIL THE TEAM IS 


SAI CONFIDENT THE PLAN IS OPTIMIZED 
DIGITAL REHEAR AND READY FOR CONSTRUCTION. 


"mOOS os 


ፍ/ 7 2 0-1 5 
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vV/eeck: ግ 













2 Value 
\ engineering 
. / What if 
scenarios 















Reduce 
schedule 
mistakes 


Crane and 
safety 
analysis 


EEE Tat 
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6/26/2071 5 
vveck- 16 


ES a= elime 









6/26/2015 
ммте 316 
Nuu Target 
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Construct Stage.4 


CONSTRUCT 


LOOK AHEAD 4D VIEW POINT 


MEETINGS == REPORTS -Yip 


COMPARE 
PLANNED TO 


ompare 
ACTUAL 


planned 
to actual 


on of RCC Posts 
General High Level MEP Works 


acade | Balcony Handrail ; 1st Fix 


Engineering 


Construction 


Look 


ahead 


| Ground Floor 
| 2 Thay Нее ТА 9 Sep T ІКетч Пе 
፤ к 3 мк а wi 12 Buk ገ፡ мк 2 ልቁ 255 hak 29 bsk Shak 
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Procurment 


Engineering in progrees 
Construction in progress 


Completed 


= E 
18 k 53 ኤጩ 57 |а 51 vk ^vi pe GO wk 54. 






































simulation 


Disputes 
and time 
analysis 


Sub Vertical 


Ground Slab 


шин Target in progress 
mn | + t 


| Slab Casting ШЕШ Foundations Waterproofing Si 


Таға == 
wk 2:5 [vels 77 








Concrete Structure Part 3 


Pta 


6/8/2015 Waterpr 


Concrete Structure Part 4 
Plain Concrete 
=== 


Waterproofing 
Raft Slab 


Sub Vertical 


Ground Slab 





Slab on Grade 


Baseline — 
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Construct Stage : Baseline Vs Actual.4 





Baseline Vs Actual 
Musuem part 1 +Part 2 + Ramp 





5/27/2015 


cok: 10 Plain Concrete PCC Part Т uM; 









Waterproofing Part 1 ሩ- -።= መሙ ሚታ ا‎ 
Raft PArt 1 
Substructure Vertical Part 1 
Ground Fioor Slab Part 1 
Plain Concrete РСС Part 2 шиини 
Waterproofing Part 2 
5/2712015 Raft Part 2 
| Vertical Elements Part 2 
Ground Floor Slab Part 2 
SOG Part 2 


Ramp Sub. Ver. Elements 


== ==] Ramp Slab 


- “Л 3 " 


- ы Î Foundations Waterproofing TW 


.. 
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Construct Stage : Baseline Vs Actual.4 


Dubai Arena Project 
Baseline Vs _ oc ïc 4D simulation 


31/05/17 M 


Week: 39 


DT Mobilization 22 Enabling Works IEEE Retaining wall ШИ Steel Main Girders ШШШ Secondary Beams -intermediate Ш Rigging Gantry & Platform ШЕШ Landscape Works 
| RC slab casting ШИЙ Vertical Elements | Bleachers Finishing Secondary Beams -Cantilever Facade Steel Structure Infrastructure Works 
Core Walls Steel erection Zone 1 Staircase го МЕР \ Peripheral Wall | Roof Top Cover ES Peripheral Wali 
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2016-02-02 


Week: 8 





General Block Work Phase | 


General Con of RCC Posts 


General Water Supply System Phase 2 
General High Level MEP Works 


General HVAC System ; PI 
General Bathroom Pods ; Ingress 
Finishes BOH/EP Area Paint 1st Coat 
-acade | Balcony Handrail ; 1st Fix 


ВОН & MEP ; Paint Up to 1st Coat 
General | Bathroom Pods Installations 
General Fire Fighting System Phase 2 General Areas | Door Sub Frames 





n 
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Engineering Construction Procurment 
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DELIVER AS-BUILT 
ምሪ — INNOVATE 


REVIEW PROJECT 
5 PERFORMANCE, IDENTIFY 
METRICS | | BEST PRACTICES FOR 


MEASUREMENT Ё ЭР FUTURE PROJECTS. 





As-Built 
Documentation 


Operations 







Dispute 
Resolution 
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z Layout: Classic Schedule Layout Filter: All Activities Пап 2016 






























































5 ^ [Jun2014 Шап 2015 : 
Activity ID Activity Name Original | Start Finish a |y2016 |  March2016 | Ар 2016 | Мау2016 | _June2016 | Лу246 |  August2016 | September 201, 3D Objects wit X Name Y ^ Y Start - Finish Jul Oct | шш Ш ри Task Properties Y X 
Duration г|14|21 | 28 | 06 | 13 | 20 |27 | 03 | 10 | 17 | 24 | 01 | 08 | 15 | 22 | 29 | 05 | 12 19 | 26 | 03 | 10 | 17 | 24 | 31 | 07 | 14 | 21 | 28 |04 | 11 | 18 [= ጨጨ E wk-27 Wk -14 |wk-1 wk 13 Wk 26 |wk 52 Wk 65 wk 78 
= RPHEIGHTS | 743|24-Feb-16 |16Jun-18 | N = ^ lin 17 7094 [20150121 [20161229 ` - 866643] 
1 4 ENABLING & FOUNDA lworks ы 20150121 2015-10-20 Links 
FPE EET 29-May-16, General Requirements | 
"ye — = р Y Predecessors 
— —————————————À—Á— xn TR — — 28-Aug-16 Engin 
1 | zr 21 2 ` ——— O QIWIM р ۷۱۱ р art 2-1-2 PC 5 ID Name Ty... 
TZ መ = ን * ርታ Part 2-1-2 Watemroofina : 
Construction Wo | ጠቓ. ጂብ и — — SEM GN20. BukExcavai. FS + 


= _ Sub. Structure 46|06-Маг-16 |27-Apr. — ç — 07-Apr-16, Sub. Structure 

5 Ваѕетпі1 46 06-Маг-16 |2 ትም — — 27-Арг-16, Basemnt 1 
RP109 Formworks / Reinforcment / Pouring for Raft 30 06-Mar-16 09-Apr-16 Formworks / Reinforcment / Pouring for Кай 
RP149 Formworks / Reinforcment / Pouring for verticals 4 10-Apr-16 | 13-Apr-16 Formworks / Reinforcment / Pouring for verticals 


RP150 Formworks / Reinforcment / Pouring for Core Walls 7 10-Apr-16 | 17-Apr-16 Formworks / Reinforcment / Pouring for Core Walls 
RP649 _ Formworks / Reinforcment / Pouring shear walls 16 10-Apr-16 27-Apr-16 Formworks / Reinforcment / Pouring shear walls S 
Suner. Struc ure 536 18-Apr-16 |14-Jan-18 


- Finishing & MEP 552 08-Jun-16 
E Sub. Structure 
5 Basemnt 1 
RP1153 


2015-01-21 


2015-02-08 








ub Zone 1-1-1 | Basement 2 | Shoring Works 
Sub Zone 1-1-1 | Basement 2 | Install Dewatering Sys 
Sub Zone 1-1-1 | Basement 2 | Excavation up to bottc 
Sub Zone 1-1-1 | Basement 2 | Piling Works 
Sub Zone 1-1-1 | Basdment 2 | Anti Termite Treatme | « П , 
Sub Zone 1-1-1 | Basement 2 | Dressing, Levelling 


Sub Zone 1-1-1 | Basement 2 | Block works in Fou Successors 
ІШ n 
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an-17 


25-Dec-16 ID Name Ty.. 


GN 20.. Confirmation f.. FS 4 












Finishes Preparation (Concrete finishes, Block & Plastering 






upport | Gantt | Rules 













































































RP1163 Mechanical Installation 1st fix (Plumbing, HVAC, Fire) 3 24-Dec-16 27-Dec-16 Pa 
RP1173 Electrical works 151 fix 2 26-Dec-16 28-Dec-16 = $ 
RP1183 Wall floors 8 Ceiling Finishes 2 28-Dec-16 31-Dec-16 3D Using Dates|Best] [ ፈጋ 
RP1193 Mechanical Installation 2nd fix (Plumbing, HVAC, Fire) 7 31-Dec-16 09-Jan-17 š اه‎ 
RP1203 Electrical works 200 fix (fixtures , ELV, .. etc) 3 09-Jan-17 12-Јап-17 ПР» 

| RP1213 Doors, Accessories & Fitouts 5 07. 

B Super. Structure 4- 

5 _ Ground Floor 30-Ju 4 III h 
RP301 Finishes Preparation (Concrete finishes, Block & Plastering .. ,etc) un 6 13-Jun-16 | | | | | | | 9 . l ЧА pao Ies block & aE О Pa 
RP302 Mechanical Installation 1st fix (Plumbing, HVAC, Fire) ሀበ-16 15-Jun-16 
RP303 Electrical works 1st fix un-16 16-Jun-16 í Resources 
RP304 Wall floors & Ceiling Finishes un-16 19-Jun-16 | | | 22221222: WENN ^ Ceiling na Codes 
RP305 Mechanical Installation 2nd fix (Plumbing, HVAC, Fire) ሀበ-16 27-Jun-16 ú fix (Plumbing, HVAC, Fire) П 4 
RP306 Electrical works 2nd fix (fixtures , ELV, .. etc) ሀበ-16 30-Jun-16 nd fix (fixtures , ELV, .. etc) a Risk 

| RP307 Doors, Accessories 8 Fitouts Accessories & Fitouts КІ Par Monitoring 

5 Mezz Slab/Podium 1 3 J 8 6 28-Jul-16, Mezz Slab/Podium 1 
RP1293 Mezz . Finishes Preparation (Concrete finishes, Block & Plastering .. ,etc) 5 18-Jun-16 22-Jun-16 PT. Mezz . Finishes Preparation (Concrete finishes, Block & Plaster Budgeted Costs 
RP1303 | Mezz Mechanical Installation 1st fix (Plumbing, HVAC, Fire) 3 22-Jun-16 25-Jun-16 ЕД Mezz Mechanical Installation 1st fix (Plumbing, HVAC, Fire) Cost Totals 
RP1313 Mezz Electrical works 1st fix 2 25-Jun-16 26-Jun-16 Mezz Electrical works 1st fix ١ 
RP1323 Mezz Wall,floors & Ceiling Finishes 2 27-Jun-16 28-Jun-16 П Mezz Wall,floors & Ceiling Finishes Supply Chain 
RP1333 Mezz Mechanical Installation 2nd fix (Plumbing, HVAC, Fire) 7 29-Jun-16 09-Jul-16 „Mezz Mechanical Installatiog EVA 
RP1343 Mezz Electrical works 2nd fix (fixtures , ELV, .. etc) 3 10-Jul-16 12-Jul-16 ¦ = Mezz Electrical works 2 7 
801353 Mezz Doors, Accessories & Fitouts 5 05-Jul-16 12-Jul-16 ‘hezz De essorie User Fields 
RP4303 Podium 1 . Finishes Preparation (Concrete finishes, Block & Plastering .. ,etc) 5 04-Jul-16 11-Jul-16 E= Podium 1 s Prepa 2 Notes 
RP4313 Podium 1 . Mechanical Installation 1st fix (Plumbing, HVAC, Fire) 3 11-Jul-16 13-Jul-16 ыл Podium 1 ical Insta b Crane 3 — 
RP4323 Podium 1 . Electrical works 1st fix 2 13-Jul-16 14-Jul-16 Podium 1 al works 1s 
RP4333 Podium 1 . Wall.floors & Ceiling Finishes 2 16Ju-16 17-Jul-16 ium 1 pors & Ceiling Fini 

Ч RP4343 Podium 1. Mechanical Installation 2nd fix (Plumbing, HVAC, Fire) 7 16-Jul-16 25-Jul-16 | Y Ч pchanical Installation 2nd 
¢ ÎI , < (m d Navigator Resources 30 Objects Task Pr... Resour... 3D Pro... 3D Pat... 
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= Refinery Plant Constructio | 
A1060 | 

41000 | Grade Form and Four Founc | — Grade, Form and Pour 
A1010 Erect Main Prefabricated St Ж Erect Main Р 
41070 Complete Prefabricated Stee 10d 2d | ነ 


Ф Project Compl 
02-Apr-13, Civil/Strucl 





Project Completion 
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oundation 
fabricated Steels Structu 





B Complete Prefabricate 
-13 À, Mechanical 


A1020 Install Equipments [Columns 10d. Od \ (መመመጃ зла! Equipments (Columns, Re 
Piping | 74 ا‎ 4 1 18-Apr-13, Pip 


A1030 Erect piping aroung structun 











| Display Name ! ሖ 
[| Remaining Level ı | Remain Ваг ES ኤሙ 5 
[ГГ Actual Level of E | Actual Bar Level of EY -— a 
[¥ Primary Baseline Primary Baseline E Primary — መሎ -D 
Гі Second Baseline Secondary Вазей baseline bar 1 Normal — — 
C Third Baseline Tertiary Baseline E | Normal — 
4 М | Actual Work Actual Bar Ë ! "Normal Е 
| | Iv Remaining Work | Remain Bar Normal and Non-cri EES 
ер | М. Critical Remaining ` Remain Bar Normal and Critical ШИ 7 





Jan 2013 Jan 2014 


Jan 2015 
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Use Profiles 
H Basement Slab Pours 
ПП Capping Beam 
H Cladding 
O Cladding Brackets 
Bl Concrete Slabs 
[Г] Coping 
E] Demolition/Dig 
8 Metal Decks 
WH Steel Framing 


45 Baseline Vs Actual 
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Six-week Look-ahead/Make-ready 
Planning 





24 Neanths progress 


1ea 4D Lookahead 
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4D Progress meeting discussion 
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Impact Analysis Report 


Operations: 
Rename transferin to 'deposntRaquest 


Initial changes 


° 
о) 





Operation 








"| 





Resource] Project | "Fa Detail 





Rename tansterin to depositRequest 


ops mxsd 


Sarkis 
BankMes 
sageSet^ 
mpactana 
Saws lysis bank 


Change message deintion 
пате from 

ер /impactAnal 
ህ“መዛበበ t 

ftp (imgactAnalysm Bark 
depostRequest 





s/Bark) 









Change the name of the message 
definition tom 

http //ImpactAnalysis/Bankjtransferdn 
to 

(http !AmpactAnalyz=s/BankideposeReq 


vest 





Resources and artifacts that contain impacted references. 








Operation Resource) Project Path Description Details 
Rename message 
[http /ImpactAnalys:s Bank transferrin 
wil impact fie 
Message BankMF fenpactanalysis/bark/BarkOp 





Pip AmpactAnalyes Bank) 


QrationsFlow_Convert _\WEhdrawal mog 














Ват МЕ? |transferin is referenced бу Imap, in message map 
_Wehdra impactan [fis BankOperabonsFlow Cog Ул 
wal msgm alysis ban | BankOperstionsFlow_Conver|waf, at location 550 miD 
Rename transsin to depositRequest ap |8ariktvé к t 'Mthdrawa mesomap amount 
53ጮሙሠእ15. 
Вагк!ез 
sageSet\ [Renaming XSD element from 
mpactana |transforin to Ra Бі torn W 
Rename transferrin to depostRequest ops mxsd Bs fas Пуза depostReg 10 6 Q 
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As-Planned versus 
As-Built Comparative 
4D Model 


As-Planned Schedule 
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>>>How can we link 3d obiects to create a 4d timeline.? 





So, a BIM model can be made up of multiple 3d objects, to create q 3d 
model , these can be interlinked with activities from q Gantt chart and 
costs for permanent and consumable resources can be applied. 
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= . ሺ. Ü == | аза 
- =+ 2 — 
A"a—————————————— i eri Asa 


j As planned 


# 
Аһ... 

0 ны ጭ- 9 
Pp. = 8 

^» = UG 


As Built 
S 


ў: аар... ያ ያ 

ብ ЗЭВ. 
сн PLE 
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0 
; "w : 7 > : 





— 
Software == 





Product Name Manufacturer BiMuse — Ó _ 
Synchro 
Navisworks Manage 
— 
Digital project designer 


Visual Simulation scheduling 
Solibri Model checker Spatial Coordination 
Tekla Structures Structure-centric Model 


Vico office Vico software Scheduling 
Estimating 
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the most powerful tool in the market for 
the 4D simulation and schedule analysis 
but with good rendering output , visual 
clash detection only and fair EVA 
capabilities. 





W BIMarabia 
. B Academ 
Navisworks — 





Powerful in Quantity take-of and 
clash detection with good 4D 
capabilities and good rendering 
output. 













Navisworks Navisworks Navisworks 
Manage Simulate Freedom 










Project viewing | 
Projectreview ራማ | f 
Combine files | ( 
"Sequence simulation | — ( 
шин 
шин. 





Animations. 
"Clash detection | 
Interference Management | — | 
Coordination |. ( 


Table 1 — Key diversities of Navisworks products 


A ji BiMarabia 
Bentley Navigator быны 





Powerful іп Quantity take-of апа clash detection with poor 4D simulation capabilities апа poor 
rendering output . 


Шш lil 


иь! 1! ТТТ, 














77 ( BlMarabia 
( 1 | — 











is recommended for projects with repeated activities ( for example pipe laying activities ) , since it 
depends on flow line techniques based on location. 
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very powerful in 5D simulation and quantity take of with low 4D simulation capabilities and good clash 


detection reports. 


ITWO5D 


Scheduling 


Model and Location-based planning 








zBuilder 
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Project Elements Activities Quantity of work Plant Resources Labour Estimated Duration 
Resources 
| Project Elements Quantity of work Plant Resources 





Substructure 


Activity Name Duration Predecessor 


c ч Oo ол P ш ы‏ يي 


13 
14 


Move tools and Equipments 

Move materials 

Obtain permit 

Erect temporary fence 

Erect Storage 

Clear/ Prepare Lot 

Mark-out footprint 

Demolish existing fibro & other structures and 
remove 


Remove asbestos 
Obtain approval 


Excavate bulk, trenches for strip and ground 
beams, and pads 


Remove surplus materials 
Prepare & support surface of excavation 
Obtain permit 


0.5 wk 
0.5 wk 
4 wks 
0.5wk 
0.25 wk 
1.5 wks 
1 wk 

1 wk 


4 wks 
0.2 wk 
1 wk 


1 wk 
1 wk 
0.2 wk 


Labour 


Resources 


| Estimated Duration 


11 


12 
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* Projects are comprised of activities or tasks 

* Activities require/consume resources 

* Resources include 

— Labour 

— Plant 

- Materials 

- Finance 

- Time 

* Activities generally need to be completed in a sequence 


* |f one person was able to complete the project on their own then the tasks would 
be completed just a sequence, one after the other 


* |f multiple resources are available then they determine the logical 
sequence of activity completion 


if BIMarabia 
ш В Academy 


Steps 
* You need to define tasks with action words 


* You need to determine duration based on nature and available resources 


Activities on the Arrow 
The activities, represented by arrows, can be logically arranged thus..... 


Obtain steel 
Cut and bend 
Set out Excavate Place steel Place concrete 
— QS — HA 


Obtain concrete 





Construction Sequence & Methodology 


if BIMarabia 
A B Academy 


° Site Mobilization Complete mua mum шинж шин 
° Test Pile Completed. 
* Piling started & ongoing 








== m n بس‎ e d 





ate 47‏ كم ؟ بوهظ Corme‏ 


፡]. & MODE وان‎ << 14 አኤ 1 
МА: Ter С оттуг таста 








Construction Sequence & Methodology 


* RC Bored Pile Installation Complete 
* Substructure ERSS Commence / 
° Sheet Pile Installation Commence / 





FSP IV Sheet Pile installed to approx. 
16m - 18m depth at basement wall 
locations along site boundary 


Corme ዉይ... ләә 47 


мамин & DF ون‎ << 14 አኤ 1 
“А: Ter لسسع مجن‎ 
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Construction Sequence & Methodology 


Sheet Piling Complete 
Substructure Excavation & Pile 
Hacking Ongoing 

Keeping 45° sloped excavation at 
perimeter 





‚яғ FLOOR ISE 


— FOR цэ: 














m "кє: 
.... 
= -- -- -- — — 
88 29 665. : | | 
- 















— — 


45° sloped excavati 


on ғ 
Sheet Pile- 


Section A-A 


. 
hal t... © MD Corre 142 
ዳሬ Ter Cove eer ert! 


7 ч 
Exterior, (1. & Landscaping 


Pom Tu 
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Construction Sequence & Methodology ] 
|ሽ BiMarabia 
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° Mass Excavation for Substructure Near | = 
Completion КТ Ват zr сүг 
* Pile Caps and Basement Slab Concrete 1 Ж. 
Ongoing in Center Section « ‹ ир ад 
ы - 4. ЖЕ Lo. 4 Loi n l Ro xol - A 


REE) PRE LAYOUT PLAN 





Pile Caps and Basement Slab Concrete Ongoing 











2013 2014 2018 
Ses l t Im et Me ] Ар м» we бар! "et Ort 1 No | бин | іше | ie 1 ኣላ» Lau | Mor 1 ын 1 .4 L Ag | 4.” 
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01 Der 2013 =E "РТ , 
1 f - Л Carmen aqu w date 47 
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Construction Sequence & Methodology 1 
(11:22) 
Center Portion Pile Caps and Basement Slab 
Complete 

Perimeter Excavation Ongoing. 

ERSS Strut Installation at Perimeter Wall Ongoing 








Struts installed at 5m 
spacing, 17.5m in length. 
S1, S2, & S3 + King Post 











Construction Sequence & Methodology 





٠ Perimeter Basement Wall Construction Ongoing 
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SHEET PLE LAYOUT PLAN 
Concrete wall placement 


Struts 52 & 53 removed as 
concrete basement wall is 
completed. S1 remains in 
place for wall support 
until completion of 15 
floor slab 
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Construction Sequence & Methodology 


Basement Perimeter Walls Complete. 

Ramp Construction Ongoing 

All ERSS Sheet Piling is Removed. 

Basement Columns and Elevator Shaft & Stair 
Walls Near Completion 
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Mobile Crane / Rough 
Terrain Crane prior to 
Tower Crane Installation 
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Exterior, Chil, & Landscaping 
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Construction Sequence & Methodology 


° Tower Cranes Installed 
* Superstructure Construction Commence 
Level 1 Superstructure Ongoing 
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Construction Sequence & Methodology 





* Superstructure Construction Ongoing || 
° Level 1 Complete | 
° Level 2 Ongoing 





























Typical Zoning for Structure 
Installation L2-Roof 
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Construction Sequence & Methodology 











Superstructure Construction Ongoing 
Level 2 Complete 

Level 2 Steel Structure Complete 
Level 3 Ongoing 
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Construction Sequence & Methodolooy 





* Superstructure Construction Ongoing 

* Level 3 Complete 

° Level 3 Steel Structure Complete 

* Level 4 Ongoing 

* Interior Work and M&E work 
Commencing in Lower Levels. 
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Construction Sequence & Methodology 





Superstructure Construction Ongoing * Interior Work and M&E work 
Level 4 Complete Ongoing. 
Level 4 Steel Structure Complete 
Level 5 Ongoing 






Genset installation will be concurrent 
with the steel structure tower 
erection. Gensets to be installed at 
each floor prior to the structure steel 
installation moving to the next floor 
above. 











Construction Sequence & Methodology 


* Superstructure Construction Ongoing * Interior Work and M&E work 

° Level 5 Complete Ongoing. 

° Level5 Steel Structure Complete * Steel Support for Façade Installation 
Level 6 Ongoing Commence 





* Façade Installation Commencing at 
Lower Levels. 


MastClimber Scaffolding 
to be used on Exterior 
Elevations 
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Construction Sequence & Methodology 


Level 6 Complete * Interior Work and M&E work 
Level 6 Steel Structure Complete Ongoing. 
Roof Slab Ongoing * Façade Installation Ongoing 


INSTALLATION (DOUBLE MONORAIL) 
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Where accessible, double ~~~. 
monorail system to be 
used for curtainwall 
installation 
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Construction Sequence & Methodology 


* Interior Work and M&E work 
Ongoing. 

٠ Facade Installation Ongoing 

* Roof Slab Ongoing 
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Construction Sequence & Methodology 


* Interior Work and M&E work 
Ongoing. 

٠ Facade Installation Ongoing 

° Roof Slab Complete 

٠ M&E Roof Structures Ongoing. 

* Roof Level M&E Commencing 








Construction Sequence & Methodology 





° Interior Work and M&E work * Roof Level M&E Commencing 
Ongoing. * Support Steel for Façade Crown Ongoing 
* Façade Installation Ongoing 









TC #1 Removed 
immediately after 
completion of façade 
crown steel. 


Mobile Crane used to 
complete façade 
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Construction Sequence & Methodology 


* Lift Installation Commence 
* Support Steel for Façade & Roof 
Façade Crown Near Completion 


* Interior Work and M&E work 
Ongoing. Roof M&E Work Ongoing 
Façade Installation Ongoing 

Exterior Work Commence (Boundary 
Wall) 










Steel Structures @ 
Completion- Genset 
Tower and Façade Support 
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Exterior, (8. & Landscaping 
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Construction Sequence & Methodology 








Exterior Work Ongoing. 

Lift Installation Ongoing 

Façade Near Completion 

Interior Work Ongoing 

M&E Work Ongoing. 

Permanent Power has been 
Established. 

Cx4 M&E Testing & Commissioning 
Ongoing. 
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Construction Sequence & Methodology 


° Exterior Work Complete 
٠ RI Inspections Completed 


° TOP ISSUED! 
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Benefits of Construction Simulation: 


Powerful Visualization of Construction Process (Problem Forecast before 
construction) 

Improved Construction Planning & Management (Better Understanding of 
Project Milestones) 

Effective Bidding Presentation (Winning New Projects & Clients) 
Streamlined Construction Productivity (Reduced Cost & Error) 

Competent Execution of Construction Process (Coordinating Detailed 
Construction Operations) 

Efficient Logistics Management (Safe work environment for all site workers) 
Effective Building Site Space Utilization (Resolving Space Conflicts) 
Effective Project & Risk Management (Monitoring Plan & Tracking the Actual 
Progress) 
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BIM 4D Modeling - Through the project life cycle 





Questions ? 


Omar Selim 


